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Piezoelectric displacement unit - Has piezo-element with supports fixed to 
ends and pressed against base by clamp 

RU2065245C1 : PIEZOELECTRIC DISPLACEMENT DEVICE (OPTIONS) 
TIPISEVSYA Individual 
TIPISEV S YS -; 
1997-163874/199715 

H02N 2/02 ; 
S02; U12 ; V06: X25; 

S02-A06C(Measurement of position) , U12-B03F 
(Micromechanical structures) , V06-M06D1 (Ultrasonic 
motors) , V06-M06G(Micromotors; microactuators) , X25- 
A03E(Manipulators) 

(RU2065245C) Displacement unit is based on a main piezoelement with supports 
fixed to its ends. Each support is pressed to the base by a clamp made up of a 
piezoelement clamp with endpiece and flexible element. The piezoelement clamp is 
located between the flexible element and support, with one end connected to the 
flexible element and the endpiece pushing into the support. 
Use - Piezoelectric displacement unit is for use in instrumentation for moving and 
micro-positioning of objects and micro-probes in instruments for investigating 
surface, optical and biophysical installations, various microscopes and micro-robots 
to solve problems in solid body physics, microelectronics, biophysics and 
nanotechnology. 
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(54) nbE303JlEKTPMHECKOE YCTPOMCTBO nEPEMEU4EHMH (ETO BAPMAHTW) 



(57) PecfeepaT: 

Hcnorib30BaHne b oonac™ 

npn6opocTpoeHM3, pp* nepeMemeHMfl m 

MMKpon03MUHOHHpOBaHMfl 06l>eKT0B M 

MMKpo30HflOB a npu6opax Ana uccneAOBaHHa 

nOBepXHOCTH, OnTMHeCKMX M 6M0(J)M3MHeCKHX 

ydaHOBKax, paann^Hbix MMKpocKonax n 
MMKpopo6oTax Ann pemeuwn saAan $h3ukvi 
TsepAoro Tena, MMKpoaneKrpoHMKn, 6hocJ)M3hkh 
h HaHOTexHonornn. CymHOCTb H3o6peTeHna: 

yCTpO&CTBO COCTOMT 143 OCHOBHOrO 

nbe303neMeHTa ( Ha KOHL^ax KOToporo 
saKpermeHbi onopbi. Ka^Aaa m onop npuwaTa k 

OCHOBaHWO npHKHMOM, COCTOflLUMM H3 

npkDKHMHoro nbeaoaneMeHTa c HaKOHeMHUKOM m 
ynpyroro aneiueHTa. B nepBOM BapnaHTe 
ycTpowcTBa npMKMMHOtt nbesodJieMeHT 
pacno/ioweH Me)KAy ynpyruM axieMeHTOM m 
onopofi, npki 3TOM oahmm kohljom oh coeAMHeH c 
ynpyruM oneMeHTOM, a naKOHe^HMKOM 
ynnpaeTca s onopy. Bo BTOpOM BapwaHTe 
ycTpoflcTBa ynpyrwfl sneMeHT pacnonoKeH 
MeKAy npwKMMHbiM nbesosneivieHTOM n onopofl, 



npn 3TOM npWKMMHOfl nbesoarieMeHT OAHkIM 
KOHL^OM COeAMH6H C ynpyrMM 3J16M6HT0M, a 

HaKOHeMHUKOM yrinpaeTCfl b ocHOBaHne. B 
TpeTbeM BapnaHTe ycTpoflcTBa onopa 
pacnono>KeHa MexcAy npuKHMHbiM 

nbe303neMeHTOM m ynpyruM sneMeHTOM, npn 

3TOM npHKHMHO^ nb6303/ieMeHT OAHHM KOHI4OM 
COeAHHeH C OCHOBaHMOM 3, a H3K0H6HHHK0M 

ynnpaeTCfl a onopy. 8 hh. 
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Tipisev Sergej Jakovlevich 



(54) PIEZOELECTRIC DISPLACEMENT DEVICE (OPTIONS) 



(57) Abstract: 

FIELD: instrumentation engineering; 
displacement and micropositioning of objects 
and microprobes in surface-analyzing 
instruments, optical and biophysical plants, 
microscopes and microrobots for solving 
solid-body physics, microelectronics, 
biophysics, and nanotechnology problems. 
SUBSTANCE: device has main piezoid whose 
ends carry mounts. Each mount is fitted to 
base by hold-down device built up of 
clamping piezoid with tip and flexible 
member. In first option, clamping piezoid is 
placed between flexible member and mount; 
one of its ends is joined with flexible 
member and its tip rests on mount. In second 
option, flexible member is placed between 
clamping piezoid and mount; one end of 
clamping piezoid is Joined with flexible 



member and its tip rests on base. In third 
option, mount is placed between clamping 
piezoid and flexible member; clamping 
piezoid is joined on one end with base and 
its tip rests on mount. EFFECT: enlarged 
functional capabilities. 8 dwg 




o 

CM 
<0 



-2- 



IS) 

O 

o> 

Ol 

ro 

Ol 

O 



YcTpo^cTBO othoc^^ k o6nacTM 

npn60pOCTpO6HHfl M MOJ^^^Tb HCnOflb30BaHO 

o6'b6KTOB m MkiKposoH/^oB b npMCopax Ana 
nccneAOBaHMfl noBepxHocTM, onTMMecKMX m 

6klOCfM3kNeCKHX yCTaHOBiCaX, pa3JlMHHblX 

MMKpocKonax m MMKpopo6oTax Ana peiueHUfl 
3aflan cJ)m3mkm TBepAoro Tena, 

MUKpOSJieKTpOHUKM, 6nOC|DM3MKM M 

HaHOTexHonornw. 

H3B6CTHO yCTDOflCTBO nO3MI4M0HMDOBaHMfl 

(1) npwMei-meMoe Ann nepeMei^eHMfl o6pa3i^a b 
cioHnpyioinGM TyHHenbHOM MUKpocKone. B stom 
ycTpoitaTBe no KpaflM nbG303ri6M6HTa 
saKpenneHbi Tpn onopbi, yciaHOBJieHHbie Ha 
ocHOBaHnn. Onopbi m ocHOBaHkie flanaiOTCfl 
npoBOAHMKaMn, a Me^Ay humm HaHOCMTCfl 
tohkmA cnofl AnaneKTpMKa (nuco Ha caMn 
onopbi, nn5o Ha ocHOBaHne), T3K hto Kax<Aa^ 
onopa o6pa3yeT c ocHosaHueM KOHAeHcaTop. 
ribe303JieMeHT n onopw nepe3 KOMMyTMpyiomee 

yCTpOflCTBO nOACOeAHH6Hbl K MCTOMHMKy 

BbicoKoro HanpaxGHMH. 

YcTpo^cTBO pa6oTaeT cneAyioiUMM o6pa30M. 
Me>KAy ocHOBaHMGM m oahoR M3 onop 
npnicnaAbiBaiOT HanpawGHMe m 3Ta onopa 

npH>KMMaeTCfl K OCHOBaHMK) SflGKTpOCTaTMHeCKM . 

3aT6M noAaiOT Hanpfl)KeHMe Ha nbG303JiGMGHT m 
oh yAnnHfleTCfl. npn otom Henpvi)KaTbie onopu 
nepeMemawTCH OTHOCMTGJibHO ocHOBaHnn. 
3aTew 3th onopu npvDKMMaioT k OCHOBaHMK), a 
nepsyio oTnycxaioT, CHMMaa c Hee HanpawGHMe. 
(locne 3Toro CHMMaioT Hanpfl>K6HMe c 
nbe303neM6HTa, KOTopuB coKpau^aeTCfl, 
noAT«rnBa$i nepByio onopy. CoBGpwasi TaKne 
lAHKnbi mo>kho nepeMeu^aTb onopy c 
saKpenneHHbiM Ha Hefl o6dgktom b nnocKocTM 

OCHOBaHHR. 

HeAOCTaTKOM 3Toro ycTpoficTBa flBnaeTCfl 
cno>KHoe ToxHonorM* HaHeceHM* 
AMSJieiapuHecKoro chop Me>KAy onopaMM m 
ocHoaaHneM, ncnonb30BaHne BbicoKoro 
Hanpji)KeHMfl Ann npn>KaTkm onop k ocHOBaHwo m 
BbicoKwe Tpe6oBaHnn k CTa6nribHOCTM bgjimhhhw 
3a3opa Me>KAy onopaMM m ocHOBaHneM, 

M3M6H6HMG KOTOpOM BCJ16ACTBM6 A8CjX)pMai4MH 
KOHCTpyKLJMM UnM HepOBHOCTGM* OCHOBaHMfl 

npusoART k HeHaAe>KHOM pa6oTe ycrpoMCTsa. 

M3BecTH0 nbesos/ieKTpuMecKoe ycTpoflcTBO 
nepeMeLMeHnfl (2, 3), cocToamee M3 ochobhoto 
nbe303neMeHTa, ocymecTB/iflioinero 
nepeivieuneHMe b HanpaanBHMM cmgihghmh m 
AByx npiDKMMHbix nbe303iieMeHTOB c onopaMM, 
saKpenneHHbix Ha npoTHBonono>KHbix KOH^ax 
ocHOBHoro nbe303neMeHTa m cnoco6Hbix 
pacwvipflTbCfl m OKMMaTbcn nonepeK 
HanpaB/ieHMfl cmgihghma m npMKHMaTb 

COOTB6TCTByK)lJ4Me Onopbi K OCHOBaHMK). 

OcHOBaHne npn stom iwoxeT 6biTb BbinoriHeHO b 
BMAe HanpaanfliOLiieR, Me>KAy CTeHKaMM kotodo^ 
3a>KMMaeTcji noABtUKHaa sacTb. 

YcTpoflcTBO pa6oTaeT cneAyioiMMM o6pa30M. 
HanpflKeHne noAaeTcn na nepsbiK npn>KWMHofl 
nbe303neM6HT. Oh pacujupaeTCR m npuxuMaeT 
nepsyio onopy k OCHOBaHMK). 3aTeM Hanpn>KeHMe 
noAaeTCfl Ha ochobhoK nbesoaneMBHT, KOTopwi^ 
pacujupjieTCfl, npn stom BTopaa onopa 
CMeiAaeTCfl oTHocnTenbHO ocHosaHnn. 3aTew 
Hanpfl)KeHne noAaeTCfl Ha BTopofl npwKHMHofl 
nbe303neM8HT, BTopan onopa npn)KMMaeTC« k 
OCHOBaHMK), CHMMaeTCA Hanpfl>xeHMe c nepBoro 
nbe303neMeHTa, nepBan onopa ocBo6o>KAa8TCJi 
ot npii>KMMa. nocne stoto CHUMaeTCfl 
HanpaweHue c ocHOBHoro nbe303/ieMeHTa, oh 
coKpainaeTCfl m CABuraeT nepByio onopy 
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OTHOCHTenbHO OCHOBB^ 

HeAOCTaTKOM ^^Hctb 3Toro Tuna 
flBJiweTcq Heo6xoA^Wb TiuiaTejibHo^ 
o6pa6oTKU Hanpaariflioti^nx noaepxHOCTefl 
OCHOBaHMK m onop, (hto saxHO An« HaAe>KHo« 
4)HKcaL^nn onop) n npuMeHeHne b npn>KMMHbix 
nbe303/ieM8HTax nb830MaTepManoB, 
ooecneHMBaioL^MX 6onbUJMe nepeMeu^eHkm Ha 
eAHHMi4y npunoxeHHoro HanpflxeHHfl. 

H3B8CTHO nbe303neKTpHH8CK08 yCTDOt^CTBO 

nepeMeiAeHkin (4), Bbi6paHHoe b KanecTBe 

npOTOTHna. YCTpO^CTBO COCTOMT M3 OCHOBHOrO 

nbe303neMeHTa k kohl^m KOToporo 
npMKpenneHbi onopbi, npM)KkiMaeMbie k 

OCHOBaHMK) 3a>KMMaMM. 3S0KVIM COCTOMT M3 

nb8303neM8HTa, Ha oahom KOHi4e KOToporo 
saKpennen HaKOHeHHMK, conpMKacaioiMM^c^ c 
onopoH, a Apyro^ KOHei^ nbe303neMeHTa 
ynMpaeTCfl b ocHOBaHMe nepe3 peryriMpoBOHHbi^ 

BMHT. KpOMS TOrO, M6>KAy HaK0H8MHMK0M M 

ocHOBaHMeM pacnonojKeH ynpyrnK sneiweHT, 
npuacMMaioiUMfl onopy k OCHOBaHMK). S/ieiapoAbi 
nbesosneMeHTOB coeAMHeHbi c mctomhmkom 
HanpsDKeHMfl nepe3 KOMMyTMpyiou^ee 

yCTpO^CTBO. 

Pa6oTa ycTpo^CTBa ocHOBaHa (iok m b 
npeAbiAymewi onMcaHHOM cnynae) Ha 
yAnnHenuM m okbthm ochobhoto nbe303neMenTa 
m cooTBeTCT By K) m,Bft nocneAOBaTeribHOCTM 
npMxcaTM^ onop. YnpyrMe sneMeHTbi no3BonflioT 
ocyiAecTBMTb cra6M/ibHoe npMJKaTMe noABM)KHOM 

HaCTM K OCHOBaHMK) Aa>Ke npM OTCyTCTBMM 

Hanp^DKeHMM Ha 3axMMHbix nbe303neM6HTax. 

HeAOCTaTKOM stoto ycT po W CTBa-n pototm na , 
K3K m y npeAWAyiAero aHanora, «an«eTCw 
CM/ibHafl saBMCMMOCTb ujara nepewei^eHMJi ot 
KanecTBa o6pa6oTKM noBepxHOCTe^ OCHOBaHMK 
n onop (oco6ghho ot mx nnocKOCTHOCTM). 

ripeAnaraewioe ycTpoficTBO no3BoriHeT 
npeoAoneTb HeAOCTaTKM aHanoroB m npoTOTMna, 

CBfl3aHHbie C UJepOXOBaTOCTbK) M 

HennocKocTHOCTbK) Tpyu^MXCfl noBepxHOCTefl m 
BeAyiMne k HeHaAe)KHoPi pa6oTe ycTpoMCTBa. 

C 3TOfl UeJlbK) B yCTpO^CTBe, COCTOflmeM M3 

ocHOBHoro nbe303JieMeHTa, AByx mjim 6onee 
onop, 3aKpenneHHbix Ha ero Kpanx m npM)KMMOB, 
ooecneHMBaioiMMX cf)MKcai4Mio onop 

OTHOCMTenbHO OCHOBaHMfl M COCTOflll^MX M3 

npM)KMMHoro nbe303neMeHTa, Ha oahom KOHi^e 
KOToporo 3aKpenneH HaKOHeHHMK, m ynpyroro 
3/ieMBHTa, npMXCMMaioiAero onopbi k ocHOBaHkiio, 
npMKMMHo^ nbe303JieM6HT pacnonoKeH Mewy 
ynpyrMM 3/ieMeHTOM m onopo^ npM stom oahmm 
kohl^om oh coeAMHeH c ynpyrMM 3/ieMeHTOM, a 
HaKOHesHMKOM ynMpaeTCfl b onopy. 

Bo btopom eapMaHTe yCTDO^CTBa 
nocTaBneHHayi i^ejib AOCTMraeTCfl TeM, hto 
ynpyrMfl sneMSHT pacnono>KeH M6)KAy 
npM)KMMHbiM nbesoaneMeHTOM m onopofi, npM 

3TOM npM)KMMHO^ nb6303J16MeHT OAHMM KOHL^OM 

C06AMH6H c ynpyrMM 3/ieMeHTOM, a 

HaKOHSMHMKOM ynnpaeTCfl B OCHOBaHWe. 

B TpeTbeM BapMaHTe ycTpoMCTBa 
nocTaBJieHHan i^erib AOCTMraeTCfl tsm, mto 
onopa pacnono>KeHa Mex<Ay npM)KMMHbiM 
nbesoaneMeHTOM m ynpyrMM 3J16M6HT0M, npM 

3TOM npMJKMMHOfl nbe303fieMeHT OAHMM KOHl^OM 
COeAMHeH C OCHOBaHMeM, a HaKOHGMHMKOM 

ynMpaeTCfl b onopy. 

BnaroAapn TOMy, hto b npeAnoaceHHbix 
sapnaHTax nbe303neKTpMHGCKoro ycTpoMCTBa 

nGpGMGLL^GHMR ynpyrMfl SJIGMGHT M npM)KMMHO« 

nbeaosneMGHT pacnonowGHbi 
nocneAOBaTenbHO, hgpobhoctm TpymMxcn 

nOBGpXHOCTG^ Onopbi M OCHOBaHMK, 
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nb6303neM6Hra r^^^AMKynapHO 

HanpaaneHMfo nepeMeu^^T ne snuflfOT Ha 
cuny npMKMMa onopw k ocHosaHMio. 3aMeTMM, 
mto 3to cnpaBeflnnBO ecnn pa6oHaa anwHa 
ynpyroro sneMeHTa cymecTBeHHO 6onbiue 
flnana30Ha HepOBHOCTefl noBepxHOCTefl TpeHMH. 
HanpMMep, npM HepOBHOCT«x AOCTMratomux 
cothm MUKpoMerpoB, ynpyruH sjismsht, 
flectxDpMnpoBaHHbiK Ann nonyneHMH npvuKMMHofi 
cn/ibi Ha oamh MunnnMeTp, o6ecne4MT 

nOCTOflHCTBO 3TOH" CMJlbl C TOHHOCTbK) 10% TeM 
CaMbIM HCKniOHaeTCfl B03MO)KHOCTb 

"3aKnnHHBaHH5i" ki noTepM npuxuMa, a 3H3mht 
noBbiiuaeTca HaAewHocTb pafcoTW ycTpoflcTB. 
HoBoe BaaviMHoe pacnonoKeHne sneMeHTOB 

yCTpOflCTBa, B KOTOPOM Onopa, npMHCMMHOM" 

nbeaosneMeHT c HaKOHeMHMKOM m ynpyn/in" 
3/iewieHT pacnonoweHw b yKa3aHHbix 
nocneflOBaTenbHOcmx uiexpy tomiomm 
coeflUHeHna c ocHOsaHneM, no3BonaeT 
peann30saTb anropnTM nepeMeu^eHUH, b 

KOTOPOM CymeCTBeHHO MHepUMOHHOCTb 

sneMeHTOB, pacnonoweHHwx nocneAOBaTenbHO 
ynpyrowiy 3/ieMeHTy. 

B stom CBH3H Ann noBbiujeHkin 

3C(DC})eKTHBHOCTH AOCTMWeHMfl BwweyKasaHHofi 
upm b nepBbiPi m BTopofl BapnaHTbi ycTpoflCTBa 
bboamtca AononHHTenbHbift MHepUMOHHWM" 
sneiweHT, pacnonoKeHHwfi Me>KAy ynpyrwiw 

3/16M9HT0M VI npMHCWMHbIM nbe303JieM6HTOM. 

Cyi^HOCTb M3o6peTeHM« noflomeTcfl 
H9pT9)K0M, rfle Ha npMB6A©H0 ycrpoficTBO, 
Bbino/iHeHHoe cornacHO nepBowiy BapMaHTy; Ha 
<$nr.2 m $nr.3 cornacHO BTopoMy m TpeTbeMy 

BapuaHTaM COOTBeTCTBeHHO. YCTDOfiCTBO 

coctomt M3 ocHOBHoro nbeaosneMeHTa 1, Ha 
KOHi4ax KOToporo 3aKpenneHbi onopw 2 a,6, 
KawAaa M3 KOTopwx npn)KaTa k ocHOBaHwo 3 

3£l>KMMOM, COCTOflW,MM M3 HpHWHMHOrO 

nbesosneMeHTa 4 a, 6 c HaKOHenHMKOM 5 a,6, 
coeAHHeHHoro c ocHOBaHneM 3 Mepe3 ynpyrMfl 
sneivieHT 6 a,6. SneiapoAW nbesosneMeHTOB 
coeAMHenbi c mctohhmkom HanpflxeHMH nepe3 
KOMMyTMpyjoii^ee ycTpoficTBo (Ha nepTewe He 
ytoaaHu). 

ycTpo«CTBO pa6oTaeT cneAyiomMM o6paaoM. 
nepsaa qba3a (noKofl) HanpnweHMe Ha 
nbe303/ieMeHTbi 1, 4a, 46 He noAaeim Ona 
ynpyrux 3/ieMeHTOB 6a, 66 AsficTByeT Hepe3 
npn>KMMHbie nbe303neMeHTbi 4a, 46 c 
HaKOHenHkiKaMki 5a, 56 Ha onopw 2a, 26 m 
npkixcviMaeT nx k ocHOBaHMio 3. BTopaa qbaaa 
(nepewieiMeHne oahom* onopw). HanpaweHMe 

MCTOMHUKa C pe3KHM CTyneHMaTWM CppOHTOM 

noAaeTca nepe3 KOMMyTMpyiomee ycTpoCiCTBO 
OAHOBpeMeHHo Ha Bee Tpn nbesosjieMeHTa 1, 
4a, 46, npu otom Ha npM>KMMHwe 
nbe303iieMeHTbi 4a, 46 oho noAaeTcn b 
npoTMBo4>a3e. Oahh npuKMMHO^ nbeaos/ieMeHT 
4a coKpamaeTca, BTopo^ 46 yAnnHfleicn, a 
ochobhoA 1, HanpMMep, yAnnHfleTcn. 
CoicpameHue npn>KMMHoro nbe30sneMeHTa 4a 
npHBOAMT na HeKOTopoe speivw T, 
onpeAe/i^eMoe wecTKOCTb»o ynpyroro sneiweHTa 
6a m Maccotf npvDKMMHoro nbe303neMeHTa 4a, k 
yMeHbiueHHK) cunw npuxcuMa, Ae^cTByioLi^e^ Ha 
onopy 2a, a OAHOBpeMeHHoe yAnnHeHne 
Apyroro npn>KMMHoro nbe303neMeHTa 46 k 
yBennneHMK) cmjiw npn>KHMa, AeftcTByioine^ Ha 
onopy 26. riponcxoAflmee b 3to we Bpewm 
yAnnneHne ocHOBHoro nbe303neM6HTa 1, 
Bbi30BeT cMeu^eHne MeHee npuxaTOft onopw 2a 
OTHOcnTenbHO ocHOBaHMfl 3. Mepe3 BpeMfl T 
npvDKMMHbie nbeaosneivieHTW 4 a,6 noA 



CT^^^bl 



ynpyrux s/iewieHTOB 
w npn>KaTMfl onop 
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AeftcTBueM ckin co ctj 
6 a, 6 nepeMecTATCi 

CHOBa BWpOBH»K)TC51 

TpeTbfl o>a3a (nepeABM>KeHne btodoA 
onopw). HanpnxeHne c nbesosneMeHTOB 1.4a, 
46 CHMMaeTCfl TaicuM we pesKMM CTyneHMaTWM 
<})pohtom. npu 3tom 6onee npuwaTot^ Ha BpeMfl 
(T) daHOBHTCfl onopa 2a, KOTOpaa b 
npeAWAy^e^ c^a3e 6wna MeHee npuxaTOM. 
MeHee npuwaTaw onopa 26 b pe3y/ibTaTe 
coKpameHMfl ocHOBHoro nbe303jieMeHTa 1 
cMeu^aeTCfl oTHocMTe/ibHo ocHOBaHMS 3. L4MKn 
nepeMemeHMfl 3aBepiueH. HanpfwceHue c 
nbeaosneMeHTOB chato. Ochobho« 
nbeaosneMeHT c onopaMM CABHHyncn Ha oamh 
war. npM stom nepeMeu^eHMM ycTpoflcTBo 
MoweT nepeABMHyTb nepeMeLAaeMW^ o6"beKT, 
KOTopwfl Ha nepTewe He yi<a3aH. fin* 
nepeMemeHMfl 8 o6paTHyio CTopoHy 
hbo6xoammo noAaTb HanpflweHne Ha ochobhom 
nbeaosneMeHT 1 b npoTMBononoKHoC^ c})a3e, 
noMeH^B TOM caMWM "yA^MHeHMe" Ha 
"coKpameHMe". 

Ha cf)Mr. 4 npMBeAeHo ycTpoflcTBO, 
BwnoriHeHHoe cornacHO nepBOMy BapMaHTy c 
AononHMTenbHWM MHepi^MOHHWM sneMeHTOM 7 
a,6, pacnono)KeHHWM Me>KAy ynpyrMM 

3neM6HT0M M npMXMMHWM nbe303JieM6HTOM. 

Pa6oTa ycTpoKcTBa aHanorMMHa pa6oTe 
onMcaHHWX BapnaHTOB c TOM* pa3HML^e£^, MTO 

BpeMfl T onpeAermeTCfl He TonbKO MaccoW 
npMWMMHoro nbe303neMeHTa 6 a, 6, ho m Maccofi 
kiHepL^MOHHoro 3JieMeHTa 7 a, 6. 

ycTpoCiCTBO, M3o6paweHHoe Ha cf)Mr.5, 
no3Bon«eT ocyLAecTB/iflTb MMKponepeMeweHMfl 
b nnocKOCTM x y. Pa6oia ycTpo^cTBa noAo6Ha 
pa6oTe onMcaHHwx BapMaHTOB. JlMHe^Hoe 
peBepcMBHoe nepeMeiAeHMe bo3mo>kho b Tpex 
HanpaBTieHMflx, ^mhmm KOTopbix npoxoAHT nepe3 
qeHTp ocHOBHoro nbe303neMeHTa m tohkm 
npMWMMa m cocTaanflJOT APyr c APyroM yrnw 1 20 
rpaAycoB. npM stom oamh npMWMMHoB 
nbe3osneMeHT pa6oTaeT b npoTMBo0a3e c 
AByMfl ApyrMMM. 

Ha 4>Mr. 6 npMBeAeHo ycTpof^CTBO, 
BwnoriHeHHoe cornacHO nepBOMy BapMaHTy c 
AononHMTenbHWM MHepuMOHHWM sneMeHTOM 7, 

flBJ1«IOLMMMCfl 061HMM Anfl 060MX npMKMMHWX 

aneMeHTOB. 

Pa6oTa ycTpoi^CTBa aHanorMMHa pa6oTe 
BapnaHTa, npuBeAeHHoro Ha <£nr.4. 

Ha cf)Mr.7 npu Be a© ho ycTpo^CTBO, KOTopoe 
MoweT nepeMemaTbCfl b BepTMKaribHOM 
HanpaB/ieHMM (Bsepx bhms). B OT/iMMMe ot 
npeAWAyi^MX BapMaHTOB b hsm npMMeHfleTCfl 
AononHMTenbHWM ynpyrM^ sneMeHT 8 Ana 
KOMneHcai^MM eeca nepeMemaioiMePicfl AeTanvi. 

Pa6oTa ycTpo^cTBa aHanorMMHa paooTe 
BapMaHTa, npMBeAeHHoro Ha ct)Mr.1. 

Heo6XOAMMO 0TM6TMTb, HTO B TaKOM BapMaHTe 

BenMHMHa luara m AManaaoH nepeMeu^eHMn 
3aBMCflT ot npMMeHfleMoro AononHMTenbHoro 
ynpyroro aneMeHTa. MeM Bwiue nonoweHMe 
nepeMeu^aeMO^ abtbtim, tbm MeHboie 
KOMneHCMpyioLL^an CMna, m, cneAOBaTenbHO, 
MeHbtue ajar. npM onpeAeneHHOM nonoweHMM 
KOMneHcnpyK)mafl cnna yMeHbiuMTcn HacronbKO, 

MTO ABVDK6HM9 A^TOnM npeKpaTMTCfl. 

Ha 0Mr.8 npMBeAeH npMMep BbinonHeHMp 
ycTpoMCTBa c MeTbipbMfl onopaMM. 06o3HaneHMq 
m pa6oTa ycTpoflcTBa aHanorMHHw pa6oTe 
ycrpovlcTBa c TpeMfl onopaMM, npuBeAeHHoro Ha 
cf)Mr.5. HanpaBneHMfl peBepcMBHoro 
nepeMemeHMJ? nbeaoaneMeHTa 1 c onopaMM 2 
a.r B nnocKOCTM X-Y noKa3aHW CTpenKaMM. flpM 
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3tom oflHa napa cuflKtbix npMKMMHbix 
3jieivieHT0B pa6oTaeT b ^^^ocpa36 c Apyrotf 
napott. HanpuMep, fln^BRBUJKeHMfl no 

HanpaB/ieHMto X npvDKMMbi c mha6kcom "a" h "6" 
paooTaiOT cMH$a3H0 Apyr c ApyroM m b 
npoTMBo4>a3e npvwKMMaM "b u m V. 

flonojiHMTejibHbiM npenMyu^ecTBOM 
ycTpoftcTBa nanneTcn npocTOTa ynpaanaioiUMx 
a/ieiapuHecKMX HMnyjibcoa. HanpHMep, b 
orwcaHHOM anropnTMe ynpaaneHna Ana 
coBepiueHUfl wara (unKna) Heo6xoAHMo noAaTb 
OAHoapeMeHHo Ha Bee nbe303neMeHTbi 
npjiMoyrojibHbi« MMnyribc. 

Bo3MO)KHbi m Apyrne BapnaHTbi anropnTMOB 
pa6oTbi ycTpotfcTBa. HanpMMep, Anfl 
ocyLi^ecTBneHMfl ABMweHMfl 6e3 pe3«nx cxasKOB b 
HanpaB/ieHHu nepeMeu^eHnq ocHOBHoro 
nbeaosneMeHTa m onop Ha ochobhoA 
nbe303neMeHT noAaiorcfl maAKne MMnynbCbi c 
c^poHraMn 6onbwefl AnuTe/ibHocTH, mom y 
pe3Kvix nwnyribcoB, noAaBaeMbix Ha npujKMMHbie 
nbesosneMeHTbi. B stom cnynae, KorAa ooe 
onopbi npuxaTbi OAHHaKOBO, cmia, 
B03HMKafOU4aH B ochobhom nbe303neMeHTe, 
6yAeT npuBOAHTb k OAHOBpeiweHHOMy 
CMemeHMio ooenx onop b pasHbie CTopoHbi, ho b 
MOMBHTbi, KorAa cunbi npuKMMa CTaHyT 
pasHbiMn, npon3otffleT n pa3/iMMHoe 
nepeMemeHne onop. 

OopMyna n3o6peTeHHfl: 

1 . ribe303neKTpMHecKoe ycTpoflcTBo 
nepeMeu^eHUfl, coAepxamee Kopnyc, ochobhoA 
nbe303JieMeHT, no KpaflHefl Mepe ABe onopbi, 
3aKperuieHHbie no KpaaM ocHOBHoro 
nbe303neMeHTa, n npMWMMbi, o6ecneHMBaiomMe 
4)MKcai^nio onop oTHOCMTe/ibHO KOpnyca, 
Ka>KAbi^ H3 KOTopbix coctout M3 ynpyroro 
3/ieMeHTa, oahum kohl^om 3aKperuieHHoro Ha 
Kopnyce, n npn)KHMHoro nbe303neMeHTa c 

HaKOHeMHMKOM, OTHMHaJOmeeCfl T6M, MTO 

npn)KviMHoR nbe303^eMeHT pacnonoweH Me>KAy 
ynpyruM 3neM6HT0M n onopofl, npn stom oahum 
kohl^om oh coeAMHeH c ynpyrMM sneMeHTOM, a 
HaKOHeMHMKOM yn^paeTCfl b onopy. 

2. YcTpoflcTBo no n.1, omMHaioineecfl TeM, 



IM 3^^^t 



HTOM M npH)KHMHblM 
|>K6H klH6pi4HOHHbl^ 



10 



15 



20 



25 



30 



35 



40 



mto Me)K«y ynpyrMM 

nb6303^eM8HT0M 
3J16M6HT. 

3. ycTpoftcTBo no n.2, oniMMaiomeecfl TeM, 

MTO MHepi^MOHHblfl 3/ieMeHT flBJlfleTCfl 06LHMM 

Ann Bcex npuwMMHbix nbe303/ieMeHToa. 

4. nbesos^eiapuMecKoe ycTpoflCTBO 
nepeMeu^eHUfl, coAepwamee Kopnyc, ochobhom* 
nbesoarteMeHT, no KpaftHeH Mepe abb onopbi, 
saKpenneHHbie no Kpa«M ocHOBHoro 
nbe303neMeHTa. m npuxviMbi, o6ecneHMBaiomMe 
(JwKcaijMio onop OTHOcnTenbHO Kopnyca, 
Ka)KAbiK H3 KOTopbix coctout U3 ynpyroro 
sneMeHTa, oahum kohl^om 3aKperineHHoro Ha 
Kopnyce, m npn>KHMHoro nbe303/ieMeHTa c 

HaKOHeMHMKOM, OT/lMHaiOLHeeca T6M, MTO 

ynpymfi sneMeHT pacno/ioweH wexAy 
npvDKMMHUM nbe303/ieMeHTOM n onopofl, npn 

3T0M npMWMMHOfl nbe303JieMeHT OAHMM KOHl^OM 

coeAMHen c ynpyrviM aneMeHTOM, a 
HaKOHeMHMKOM ynupaeTCfl b Kopnyc. 

5. ycTpoflcTBO no n.4, OTriMMajoineecH tom, 
mto Me>KAy ynpyrMM sneMeHTOM m npuwuMHbiM 
nbe303/ieMeHTOM pacnono)KeH MHepL^MOHHwW 
sneMeHT. 

6. nbe303jieKTpMMecKoe ycipo^cTBO 
nepeMeu^eHMfl, coAep>Kai^ee Kopnyc, ochobho^ 
nbe303neMeHT, no Kpa^HePi Mepe as© onopbi, 
3aKpenneHHbie no Kpa^M ochobhoto 
nbe303neMeHTa, m npMKMMbi, o6ecneMMBaioL4Me 
o>MKcai^MK) onop oTHocMTenbHo Kopnyca, 
Ka^KAbifl M3 KOTopbix coctomt M3 ynpyroro 
3JieMeHTa, oahmm kohl^om saxpenneHHoro Ha 
Kopnyce, m npMXMMHoro nbe303neM6HTa c 
HaKOHeMHMKOM, OTJiMMajou^eecfl TeM, mto onopa 
pacnonoKeHa Me)KAy npM)KMMHbiM 
nbe3O3/ieMeHT0M m ynpyrMM sneMeHTOM, npM 

3TOM npMJKMMHOM* nbe303JieMeHT OAHMM KOHUOM 

coeAMHen c KopnycoM, a HaKOHeMHMKOM 
ynMpaeTcji b onopy. 

7. Yctdo^ctbo no nn.1 6, omMMatoiAeecw 
TeM, mto ochobhom" nbesos/ieMeHT c onopaMM 
pacnonoKeH c B03M0>KH0CTbK> nepeMeu^eHMfl no 
BepTMKartM, a ero sec CKOMneHCMpoBaH, 
HanpMMep, AononHMTeribHbiM ynpyrMM 

3/ieMeHTOM. 
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